Use of restriction endonucleases to study relationships between DNA double-strand breaks, chromosomal aberrations and other end-points in mammalian cells.
Some of the cellular effects of radiation, such as mutations, chromosomal aberrations and cell killing, can be mimicked by inducing 'pure' double-strand breaks (dsb) in DNA of cells with restriction endonucleases (RE), although the chemical structure of the ends of dsb induced by RE are likely to differ from those induced by X-rays. Chromosomal aberrations are induced by treatment of cells with a variety of RE at all stages of the cell cycle. The frequency with which RE induce dsb in the DNA may be one factor determining the number of aberrations induced. However, the structure of the dsb generated may also determine the frequencies of aberrations induced. RE which generate 'cohesive-ended' dsb in the DNA have been shown to induce lower frequencies of aberrations than those causing 'blunt-ended' dsb, when inactivated Sendai virus is used to permeabilize cells. Other methods, involving a hypertonic shock to the treated cells, have led to results in which there is little or no difference in the effectiveness between the two types of dsb. It is argued here that the use of treatments which cause a hypertonic shock may influence the frequencies of aberrations induced.